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(57) 
The present invention aims at providing a post-printing 
processor in Which a user can easily ?nd his/her print job. 

ABSTRACT 

Rotary coils 2 are arranged at the sides of a discharging 
roller 101 of a printer so as to hold sheets of a single print 
job in a gap betWeen the spiral rotary coils 2. The rotary coils 
2 makes a full-turn after every operation of a single print job 
is completed to elevate the print jobs in respective gaps of 
the spirals for a pitch. Accordingly, the print jobs are 
distinctly separated at different pitch levels of the spirals. 
Even When a print job betWeen other print jobs is removed, 
the separation betWeen the print jobs is maintained and the 
other print jobs are not commingled. 

5 Claims, 12 Drawing Sheets 
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POST-PRINTING PROCESSOR FOR 
PRINTER 

FIELD OF THE INVENTION 

The present invention relates to an improvement in a 
post-printing processor for a printer. 

BACKGROUND OF THE INVENTION 

In a recent business office environment, each person is 
usually provided With a personal computer that is connected 
to a plurality of other computers via a netWork. 

One or more printers for printing out the Works processed 
by the personal computers are also incorporated in the 
netWork to selectively be used by a plurality of shared users. 
HoWever, printed jobs from the plurality of shared users are 
often stacked up together at a discharging port of the printer. 
Thus, after a printing operation, the user has to Walk up to 
the printer and look for his/her job in a stack of jobs of other 
users. 

Thus, printers used by a plurality of shared users require 
a post-printing processing for separating the jobs for users to 
help each user to easily pick up his/her job. This post 
printing processing is more strongly demanded as the num 
ber of shared users connected to the netWork becomes larger. 

As such a post-printing processing technique, a sorter is 
knoWn in Which a plurality of sheet-discharging ports are 
assigned to respective users and can automatically be 
selected by a controller of the printer to prevent jobs of 
different users from commingling. HoWever, post-printing 
processing by this type of sorter requires multiple sheet 
travel paths and a mechanism for sWitching among the sheet 
travel paths for guiding jobs to the plurality of discharging 
ports, Which results in a large-scaled device structure. 
Accordingly, such sorter has problems of a high installation 
cost as Well as an unreasonably limited number of users 
despite of the eXpense, and thus is rarely employed. 

In vieW of these problems, the folloWing processes Which 
employ simple mechanisms are knoWn as processes that can 
be employed at a loW cost by multiple users. Hereinafter, 
conventional post-printing processes that are used in prac 
tice Will be described together With their problems. 

FIG. 11 is a vieW shoWing the most major post-printing 
processor that is used in practice, Where a job 200 currently 
under the process is discharged through a discharging roller 
101 in a longitudinal direction and stacked up on already 
discharged jobs of other users. 

The jobs of other users beneath the currently processed 
job 200 are stacked up in alternating directions such that the 
?rst job 201 is in the longitudinal direction, the second job 
202 is in the transverse direction, the third job 203 is in the 
longitudinal direction again and the forth job 204 is in the 
transverse direction again. This type of sorting is accom 
plished by providing tWo sheet cassettes (not shoWn) for 
stocking sheets in the longitudinal and transverse directions. 
A controller of the printer alternately sWitches betWeen the 
longitudinal and transverse directions for each job sent from 
the users via the netWork. 

FIG. 12 is a vieW shoWing another exemplary simple 
sorting mechanism Which can be mounted on a printer 100. 
The small-siZed sorter 103 Which may be mounted as an 
option on a sheet discharger 102 of the printer 100 is 
con?gured to output jobs While the printer 100 sWitches 
betWeen a sheet-conveying path directing to a standard 
discharging port 104 and a sheet-conveying path directing to 

10 

15 

25 

35 

45 

55 

65 

2 
the sorter 103. The sorter 103 is provided With a plurality of 
sheet-discharging ports A, B, . . . N, and an internal 
conveying path sWitching mechanism for separating sheets 
by job. An internal controller of the sorter 103 may look for 
an empty discharging port to discharge a single job, or the 
sheet-discharging ports may be assigned to respective users 
in advance to serve as user-speci?c discharging ports. 
The ?rst conventional method shoWn in FIG. 11 Which 

alternately sWitches the sheet discharging directions requires 
tWo sheet cassettes for both longitudinal and transverse 
discharges. Asheet cassette requires a number of machinery 
components and a large-siZed body, for eXample, for iden 
tifying a type of a stack of sheets set in the cassette, for 
picking a single sheet from the stack of sheets, and for 
forming a conveying path for the stacked sheets. 
Accordingly, the sheet cassette is eXpensive as an option and 
Will increase an installation cost. In addition, When either of 
the tWo cassettes is loW of paper stock, the printer detects 
“paper loW” signal, Which means that the maXimum number 
of sheets that can actually be printed is not so large in spite 
of the siZe of the device. 

Although each job may be stacked up in alternating 
directions, the jobs are not alWays removed in this order. For 
eXample, a job in the transverse direction may be picked up 
?rst, leaving the adjacent jobs in the longitudinal direction 
commingled. 
The greatest problem here is that the user has to look 

through the stacked jobs at the printer to ?nd his/her job. 
A printer mounted With the sorter shoWn in FIG. 12 

requires a certain strength to bear the Weight of the mounted 
sorter 103 as Well as the total Weight of the discharged sheets 
on a small area of the top of the sheet discharger 102. Thus, 
the printer 100 Would cost high to ensure this strength as 
Well as to provide the sWitching mechanism for conveying 
sheets in vertical and horiZontal directions. 
The mechanism for sWitching among the sheet 

discharging ports Athrough N complicates the con?guration 
of the discharger, increases the cost of the controller and 
requires a large poWer source, resulting in an increase of the 
cost of the sorter 103 itself. Moreover, since the number of 
the discharging ports is limited due to the mounting-type 
structure, the discharging ports are likely to become full 
unless the users come quickly enough to remove their jobs. 

Thus, post-printing processor has been considered to have 
no merit or achievement of being developed at a great cost 
as an optional device, since this Would further raise the price. 
As a result, despite of their convenience, the above 
described post-printing processors have never been popular. 

In sum, the conventional post-printing processors are 
associated With the folloWing problems. First problem is that 
both of the alternative-direction stacking technique and the 
simple sorter con?guration technique increase the installa 
tion cost borne by the user due to the indispensable device 
structure. 

Second problem is that in the case of the alternative 
direction stacking technique, the user has to actually look 
through the jobs discharged from the printer to ?nd his/her 
job. In the case of the simple sorter con?guration technique, 
the limited number of discharging ports become full in short 
time, Which Will interfere With the sorting function. 

Thus, the present invention has an objective of providing 
a post-printing processor Which solves the above-described 
conventional problems, and reduces the installation cost 
borne by the user and facilitates locating of the desired 
printed job. 

SUMMARY OF THE INVENTION 

The present invention is a post-printing processor for a 
printer, Which can process a plurality of print jobs. In vieW 
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of the above-described problems, the post-printing processor 
speci?cally comprises: spiral shape sheet-holding members 
rotatably arranged to face a sheet-discharging port of the 
printer such that the center aXes of the spiral shape sheet 
holding members are generally perpendicular to a sheet 
conveying plane of the sheet-discharging port; and a rotating 
mechanism for retaining the rotating positions of the spiral 
shape sheet-holding members such that openings of the gaps 
of the spiral shape sheet-holding members face the sheet 
discharging port, and for driving the spiral shape sheet 
holding members to make one or more full-turns after every 
single print job is completed. 

According to this structure, a sheet sent out from the 
sheet-discharging port of the printer is inserted into the spiral 
shape sheet-holding members Which are arranged to face the 
sheet-discharging port. Since the positions of the spiral 
shape sheet-holding members are retained such that the 
openings of their gaps face the sheet-discharging port, the 
spiral shape sheet-holding members do not interfere With the 
insertion of the sheet. Accordingly, sheets of a single print 
job are continuously discharged from the sheet-discharging 
port of the printer, and inserted into and stacked on the gap 
of the spiral shape sheet-holding members. When the print 
ing operation of the single print job is completed, the 
rotating mechanism is actuated to drive the spiral shape 
sheet-holding members to make one or more full-turns. The 
spiral shape sheet-holding members are driven to make 
full-turns so that the openings of their gaps return to the 
positions Where they face the sheet-discharging port. For 
eXample, the full-turns may be a single full-turn. After the 
full-turn, the sheets of the single job are elevated for a pitch 
of the spiral in the aXial direction of the spiral shape 
sheet-holding members. By repeating this operation after 
every single print job is completed Where every print job is 
sent a pitch doWnstream in the aXial direction of the spiral 
shape sheet-holding members, the print jobs can be held 
separate from each other in the gaps of the spiral shape 
sheet-holding members at respective pitch levels. 

Since the print jobs are separated at respective pitch 
levels, users can easily ?nd and collect his/her print job. 
There is no need of providing multiple sheet cassettes for 
sWitching betWeen the directions of the discharged sheets, 
and thus the structure of the printer can be simpli?ed. The 
spiral shape sheet-holding members have simple spiral 
structure, and thus the post-printing processor can be pro 
duced at loW cost. The contents of the print jobs in the spiral 
shape sheet-holding members can easily be con?rmed. Even 
When a print job is removed aWay from the spiral shape 
sheet-holding members, the remaining print jobs do not 
commingle With each other and remain separate from each 
other. 

The jobs left by the users are sent to the doWnstream end 
of the spiral shape sheet-holding members, Where they are 
collectively accumulated. This alloWs successive printing 
operation until the entire sheet stock is used up. The number 
of print jobs that can be held separate by the spiral shape 
sheet-holding members is limited by the number of pitches 
of the spiral shape sheet-holding members. For eXample, 
When the number of the pitches is N and the spiral shape 
sheet-holding members are driven by the rotating mecha 
nism to make a single full-turn per print job, print jobs for 
the last N number of operations can distinctly be held 
separate. Unlike a sorter Which can only distribute print jobs 
into a limited number of sheet-discharging ports, the print 
jobs processed by the invention can continuously sent doWn 
stream of the processor. Thus, the print jobs left by the users 
do not interfere With operations of neW print jobs. 
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4 
The spiral shape sheet-holding members may be arranged 

in parallel at the both sides of the sheet-discharging port, and 
the rotating mechanism may be con?gured so as to synchro 
nously rotate the spiral shape sheet-holding members. 

According to this structure, the sheets sent out from the 
sheet-discharging port of the printer can be held by tWo 
spiral shape sheet-holding members arranged at the sides of 
the sheet-discharging port, thereby enhancing stability of 
holding sheets. 
When the spiral shape sheet-holding members are 

arranged in parallel at the both sides of the sheet-discharging 
port, the spiral shape sheet-holding members are preferably 
Wound in symmetrical directions, and the rotating mecha 
nism is preferably con?gured so as to synchronously rotate 
the spiral shape sheet-holding members in symmetrical 
directions. 
By doing so, friction against the sheet sent out from the 

sheet-discharging port can be compensated in right and left 
directions, thereby preventing sliding of the discharged 
sheet in the transverse direction. Another pair of spiral shape 
sheet-holding members in parallel can also be provided neXt 
to the ?rst pair of spiral shape sheet-holding members in the 
sheet traveling direction. For example, tWo pairs of spiral 
shape sheet-holding members can be provided to hold the 
four corners of sheets sent out from the sheet-discharging 
port. 

Furthermore, for a printer connected to a netWork, the 
post-printing processor may further comprise: an identifying 
information generating member for generating identifying 
information unique to a print job received by the printer; an 
identifying information transferring member for transferring 
the identifying information to a terminal device that has 
commanded processing of the print job via the netWork; and 
a print job holding result displaying member for displaying 
the relationship betWeen the identifying information for the 
print job and the gap of the spiral shape sheet-holding 
members. 
By doing so, Whenever the printer receives an order of a 

printing operation, unique identifying information is gener 
ated by the identifying information generating member, and 
sent to the terminal device that has ordered the printing 
command via the identifying information transferring mem 
ber and the netWork. The print job holding result displaying 
member displays the relationship betWeen the identifying 
information and the gap of the spiral shape sheet-holding 
members, that is, the relationship betWeen the identifying 
information and the held position of the print job corre 
sponding to the identifying information. 

Thus, the user can con?rm the identifying information for 
the print job on his/her terminal device, Walk up to the 
printer, and refer to the print job holding result displaying 
member of the post-printing processor to locate the gap of 
the spiral shape sheet-holding members holding his/her print 
job, thereby easily collecting his/her print job. 

The print job holding result displaying member may 
comprise a plurality of display elements arranged in the 
aXial direction of the spiral shape sheet-holding members at 
intervals of pitches corresponding to the number of full 
turns made by the spiral shape sheet-holding members after 
every completion of a single print job. 

For eXample, When the number of full-turn made after 
completion of a single print job is one, the display elements 
are provided at pitch intervals in the aXial direction of the 
spiral shape sheet-holding members. Each of the display 
element displays the identifying information for the print job 
held in the corresponding gap. 
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Thus, the user can refer to the identifying information for 
the print job on his/her terminal device, and collect his/her 
print job from the gap corresponding to the display element 
With that identifying information. 

The print job location displaying member may comprise 
a plurality of identi?able markings arranged in the axial 
direction of the spiral shape sheet-holding members at 
intervals of pitches corresponding to the number of full 
turns made by the spiral shape sheet-holding members after 
every completion of a single print job, and identifying 
information displaying members for displaying the identi 
fying information of the print jobs in correspondence With 
the respective markings. 

According to this structure, ?xed markings are provided 
in the axial direction of the spiral shape sheet-holding 
members. Based on the markings and the identifying infor 
mation displayed on the identifying information displaying 
member, the user can ?nd his/her print job. Speci?cally, the 
user can collect his/her print job from the gap provided With 
the marking corresponding to the identifying information 
displayed on his/her terminal device. The ?xed markings can 
simply be printed or carved on the body of the post-printing 
processor. The identifying information displaying member 
may utiliZe a liquid crystal display or the like of the printer, 
Which is advantageous in reducing the production cost of the 
post-printing processor. 

Instead of the identifying information, the identifying 
information displaying member may display the user’s name 
of the terminal device that has ordered the printing opera 
tion. 

In this case, it is not necessary to transfer the identifying 
information to the user’s terminal device, and thus the 
identifying information generating member and the identi 
fying information transferring member are not necessary. 
The user can locate his/her print job in the spiral shape 
sheet-holding members based on the markings and his/her 
user’s name displayed on the identifying information dis 
playing member. Since this does not require communication 
of the identifying information via the netWork, the netWork 
traf?c jam can be eased. 

The post-printing processor may comprise: a plurality of 
regulating pieces for regulating the fore-end of a sheet sent 
to the spiral shape sheet-holding members; a regulating 
piece positioning member for adjusting the positions of the 
regulating pieces according to the siZe of the sheet; and a 
regulating piece driving member for moving each of the 
regulating pieces in the axial direction of the spiral shape 
sheet-holding members synchronously With the sheet con 
veying rate associated With the rotation of the spiral shape 
sheet-holding members. 

According to this structure, the back-ends of the print job 
sent to the spiral shape sheet-holding members are uni 
formly aligned regardless of the siZes of the sheets. As a 
result, even When sheets of different siZes are used for 
respective print jobs, the print jobs can readily be removed. 

The gaps of the spiral shape sheet-holding members are 
not necessarily equal. For example, the gap immediately 
adjacent to the sheet-discharging port may be formed to be 
relatively large. 
By making the gap immediately adjacent to the sheet 

discharging port (the gap for initially receiving the print job 
from the printer) larger, the sheets are prevented from being 
stuck and can smoothly be sent from the printer to the spiral 
shape sheet-holding members. Since discharged print jobs 
are held suf?ciently far from the discharging port, undesir 
able interference of the print job With the printer upon 
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6 
removing the print job can be avoided and thus the neWest 
print job can easily be removed. The gaps of the spiral shape 
sheet-holding members and the regulating pieces travel in a 
synchronous manner by the regulating piece driving mem 
ber. Even When a certain pitch is different from others, the 
positional relationship betWeen the gaps and the regulating 
pieces may be maintained by making the Widths of the 
regulating pieces large. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic front vieW of a post-printing 
processor according to one embodiment of the invention; 

FIG. 2 is a schematic side vieW of a post-printing pro 
cessor according to one embodiment of the embodiment; 

FIG. 3 is a function vieW shoWing coupling relationship 
betWeen gears of the post-printing processor of the embodi 
ment; 

FIG. 4 is a schematic front vieW of the post-printing 
processor of the embodiment, Which is provided With a 
display panel; 

FIG. 5A is a general vieW of an exemplary identifying 
information displaying members for displaying job numbers 
in correspondence With the job position number; 

FIG. 5B is a general vieW of an exemplary identifying 
information displaying members for displaying user’s 
names in correspondence With the job position number; 

FIG. 6 is a perspective vieW shoWing a general structure 
of a gate mechanism for generaliZing available paper siZes; 

FIG. 7 is a front vieW of the post-printing processor for 
shoWing attachment of a coil supporting belt for preventing 
deformation of the rotary coils; 

FIG. 8 is a front vieW of the post-printing processor for 
shoWing attachment of coil supporting screWs for preventing 
deformation of the rotary coils; 

FIG. 9 is a plan vieW shoWing general dimensions of the 
printer provided With the post-printing processor; 

FIG. 10 is a side vieW of an embodiment Where A3-siZed 
jobs can be held by an auxiliary carrying roller; 

FIG. 11 is a general vieW shoWing function of a conven 
tional post-printing processor in Which jobs are separated by 
alternately sWitching the directions of stacks of sheets; and 

FIG. 12 is a general vieW shoWing function of a conven 
tional post-printing processor in Which jobs are separated by 
sWitching among the sheet-discharging ports by a sorter. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Hereinafter, an outline of one embodiment of the inven 
tion Will be described. FIGS. 1 and 2 shoW a structure of a 
post-printing processor, respectively seen from the front and 
side of a printer 100 Whose external shape is brie?y shoWn. 

Sheets discharged from a discharging roller 101 (FIG. 2) 
at a discharging port of the printer 100 travels from the front 
to the back of FIG. 1 (front vieW), and from left to right in 
FIG. 2 (side vieW). 
The post-printing processor is exemplarily mounted as an 

option on a discharged stack platform 1 of the printer 100. 
Hereinafter, features of this post-printing processor Will be 
described. 

First, the post-printing processor is provided With four 
rotary coils 2 as spiral shape sheet-holding members Whose 
diameters are about tWo-thirds the transversal length (length 
perpendicular to the traveling direction) of a discharged 
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sheet. Each pair of rotary coils 2 along the Width of the 
processor are symmetrically Wound (e.g., the right coil and 
the left coil are Wound in clockWise and anti-clockWise 
directions, respectively). TWo pairs of such rotary coils 2 are 
arranged in roWs and columns on the printer 100. 
One pair of rotary coils 2 are arranged in parallel at the 

both sides of the discharging roller 101 at the sheet 
discharging port While the other pair is arranged in parallel 
on the sheet-conveying plane doWnstream from the ?rst pair 
of coils. The center aXes of every rotary coil 2 are perpen 
dicular to the plane of sheets discharged from the discharg 
ing roller 101. As shoWn in FIGS. 1 and 2, the openings of 
the gaps formed by the rotary coils 2 are adjusted to face the 
sheet-discharging port, i.e., the discharging roller 101. 

The four rotary coils 2 are provided With coil gears 3, 
shafts 4 for supporting the coil gears 3, a transmission gear 
5 and a single motor 6 for driving the coils. 

The coupling relationship among the gears are shoWn in 
FIG. 3. The rotating mechanism of the present embodiment 
is implemented With the coil gears 3, the shafts 4, the 
transmission gear 5 and the motor 6. A junction gear 15 is 
a mechanical element that transmits the rotating force of a 
pinion 16 driven by the motor 6 to the coil gears 3. 
A sheet 205 discharged from the printer 100 is inserted 

into the bottommost gap of the four rotary coils 2, and 
stacked up on a currently processed job 200. Disk-shape 
intermediate plates 7 Whose diameters form a small gap With 
the internal diameters of the coils 2 are un-rotationally ?xed 
on the respective shafts 4 to meet the inclination of a top 
board 9 on a base frame 8. The intermediate plates 7 are 
provided so that the discharged sheets are not caught by the 
notches of the top board 9, Which are provided to accom 
modate the bottom ends of the coils 2. 

Rotation of the rotary coils 2 is halted While a single job 
is discharged. Once a single job is completely discharged, a 
discharge completed signal (not shoWn) is sent from the 
printer 100 to a controller (not shoWn) in the post-printing 
processor, Whereby the rotary coils 2 make a full-turn. 

According to the above-described structure, the right and 
left pairs of rotary coils 2 rotate in symmetric directions 
While the fore-end of the discharged sheet is stabled by a 
stopper 10. Thus, When the rotary coils 2 make a full-turn, 
the points of contact betWeen the bottommost sheet of the 
discharged job 200 and the rotary coils 2 are elevated for a 
pitch of the coils 2 While the positions of the contact points 
are maintained. 

An eXample of the contact points on the rotary coils 2 is 
represented as points P in FIG. 3. Since the rotating and 
Wound directions are symmetrical for the right and left pairs 
of coils 2, the friction of the rotary coils 2 against the 
bottommost page of the discharged job 200 at the contact 
points P is compensated in the right and left directions, 
thereby preventing sliding of the discharged job 200 in the 
transverse direction. Referring to FIGS. 1 and 3, the right 
and left sides of the bottommost page of the discharged job 
200 are in contact With the coils 2 outside the center aXes of 
the coils 2. In fact, since the print job 200 is de?ected doWn 
by its oWn Weight as shoWn in FIG. 1, the job 200 and the 
coils 2 Will form contact arcs P—P’ as shoWn in FIG. 3. 
Therefore, even When the bottommost page of the job 200 is 
in contact With the coils 2 outside the center aXes of the coils 
2, no reverse force in an anti-sheet-traveling direction is 
applied to the bottommost page. 
By repeating the above-described operation, the dis 

charged jobs Will be kept apart at different pitch levels as 
shoWn in FIGS. 1 and 2 Where earlier jobs are stacked at 
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higher pitch levels, e.g., the last job immediately before the 
currently-processed job 200 is held at a pitch above the job 
200 and the second-last job is held tWo pitches above the job 
200. 

Each discharged job can easily be removed from the front 
side of the printer 100. When a user removes a job, the gap 
holding that job (e.g., the third-bottom gap) becomes empty 
as shoWn in FIGS. 1 and 2. 

If a user leaves the ordered job, the job continues to be 
sent a pitch doWnstream after every single job is completed. 
For eXample, in FIGS. 1 and 2, after siX operations, a job 
reaches the doWnstream end (i.e., the top end) of the rotary 
coils 2. 

If the user still leaves the ordered job yet after siX 
operations, the uncollected job 206 at the top of the coils 2 
is deposited in an uncollected job boX 11 by the rotation of 
the rotary coils 2 and by arranging the four rotary coils 2 
such that the heights of the coils 2 are different betWeen the 
right and left pairs. 

FIG. 4 shoWs the structure described With reference to 
FIGS. 1 and 2, seen from the front side of the printer 100, 
Which is further provided With a display panel 12 that is 
necessary upon actual use. 

The display panel 12 is integrally formed on the base 
frame 8 and eXtends in the aXial direction of the rotary coils 
2. The display panel 12 is provided With job number display 
elements 13 corresponding to respective gaps of the rotary 
coils 2 (or the spiral shape sheet-holding members). The job 
number display elements 13 display tWo-digit numbers, or 
job numbers 14, as identifying information. 

Acontroller (not shoWn) of the printer 100 is programmed 
to notify a terminal device of a user Who has ordered the 
printing operation that the printing has been completed as 
Well as of the job number via the netWork. Therefore, the 
user can Walk up to the printer 100, locate the job by ?nding 
the job number display element 13 displaying the noti?ed 
job number, and simply collecting the print job held at the 
position corresponding to that job number display element 
13. The job number display elements 13 are the major 
components of a print job location displaying member. 

In the case Where the user leaves his/her job at the printer 
100 for a While and comes to the printer 100 to collect the 
job after the job has been deposited in the uncollected job 
boX 11, the user can tell that (s)he needs to look in the 
uncollected job boX 11 since the noti?ed job number is no 
longer displayed on the job number display elements 13. 

According to the above-described structure, even When a 
plurality of shared users connected to the netWork order 
printing operations, each job can be held separate at different 
position by the rotation of the coils 2 for each job. The job 
number is noti?ed to the user via the netWork upon the 
completion of the job, Which aids easy locating of the job. 
As a result, the user can easily ?nd and collect his/her job. 

To process the printing commands sent from a plurality of 
users to the print server in due order, and to send the printer 
status information (e.g., sheet availability, toner availability 
and status of the printing operation) from the printer 100 to 
the users’ terminals are already knoWn in the art of netWork 
based tWo-Way communication, and thus the detailed 
descriptions thereof are omitted herein. 

Since the post-printing processor is intended as an 
optional device that can be mounted on the printer 
afterWards, the printer 100 needs to be provided With an 
interface for actuating the optional post-printing processor. 

Although the rotary coils 2 stand eXposed in FIGS. 1 and 
2, the post-printing processor in practice is provided With an 
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exterior cover for design consideration. The exterior cover 
or the like is not shoWn in the ?gures since it is not directly 
relative to the intension of the present invention. The inter 
face necessary for the printer 100 to send a discharge 
completed signal after completion of a single job to the 
post-printing processor or for the post-printing processor to 
send a signal to the printer 100 to Wait While the processor 
is under an operation is also not shoWn in the ?gures. In 
addition, detailed descriptions of the motor 6 for driving the 
rotary coils 2 and a control algorithm for managing or 
displaying the job numbers 14 are also omitted for they are 
simply a matter of design. 

Hereinafter, an operation of the post-printing processor 
according to the present embodiment Will be described in 
detail With reference to FIGS. 1 to 4. 

Herein, the operation starts from a state Where a number 
of jobs have already been completed and the discharged jobs 
are left in the second-, third-, ?fth- and sixth-bottom gaps 
and the job in the fourth-bottom gap has already been 
removed by the user as shoWn in FIGS. 1 and 2. 
When a user connected to the netWork commands a 

printing operation, the print data is sent to the print server 
(not shoWn) via the netWork (not shoWn). Once the print 
server receives the print data, it con?rms the availability of 
the printer 100 (i.e., that the former job is completed and the 
rotary coils 2 have made a full-turn to elevate that former 
discharged job to the second-bottom position), and gives the 
print data to the printer 100. 

Once the printer 100 receives the print data, it executes 
the printing operation in a designated page order While the 
printed sheets are discharged from the discharging roller 101 
in the bottommost gap of the spiral coils 2 of the post 
printing processor as shoWn in FIG. 2. Since the rotary coils 
2 are resting during this discharging process of a single job, 
the sheets discharged from the printer 100 are stacked up in 
order as the job 200. 
When a single job is completely discharged from the 

printer 100, the controller (not shoWn) in the printer 100 
outputs a discharge completed signal to the post-printing 
processor via the interface (not shoWn). Once the post 
printing processor receives the discharge completed signal, 
a controller (not shoWn) of the post-printing processor 
returns a signal to the controller of the printer 100 to make 
the printer 100 Wait until the next print job operation begins. 

Next, the controller (not shoWn) of the post-printing 
processor, While monitoring a photosensor (not shoWn), 
drives the motor 6 such that the coil gears 3 make a single 
full-turn. 
By driving the coil gears 3 to make a single full-turn, the 

rotary coils 2 ?xed to the coil gears 3 also make a full-turn. 
The rotating directions of the right and left pairs of rotary 
coils 2 are opposite due to their symmetric Wound directions, 
and the fore-end of the discharged sheets are stabled by the 
stopper 10. Accordingly, a single full-turn of the rotary coils 
2 elevates the contact arcs betWeen the bottom page of the 
discharged job and the coils 2 for one pitch of the coils 2. 
At the same time, the full-turn of the rotary coils 2 

elevates the job in the second-bottom gap to the third-bottom 
gap, and the job in the third-bottom gap to the fourth-bottom 
gap. According to the present embodiment, the job in the 
seventh-bottom gap is elevated to the top of the coils 2. 
Since the heights of the right and left pairs of coils 2 are 
made different, the job at the top slides and falls into the 
uncollected job box 11 due to the height difference and the 
rotation of the coils 2. 

Once the rotary coils 2 complete the single full-turn, the 
discharged job is in the second-bottom gap Where it is higher 
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than the top cover of the discharger of the printer 100. Thus, 
the job can easily be found and removed from the front of 
the printer 100. 

While the discharged job elevates to the second-bottom 
position, the controller (not shoWn) of the post-printing 
processor stops sending the Waiting signal to the controller 
(not shoWn) of the printer 100 via the interface (not shoWn). 
The current job number set at a counter (Which retains the 

information even When the poWer of the controller of the 
post-printer processor is turned off) is incremented and 
displayed as a neW number (in this example, “17”) on the 
bottommost job number display element 13 shoWn in FIG. 
4. The job numbers already displayed before the single 
full-turn of the rotary coils 2 are shifted to the immediately 
above job number display elements 13. At the same time, the 
incremented job number (in this example, “17”) is given to 
the controller of the printer 100. The controller of the 
post-printing processor executing this process substantially 
serves as an identifying information generating member. 

By being released from the Waiting state and by receiving 
the job number from the post-printing processor, the con 
troller of the printer 100 recogniZes that the processing by 
the post-printing processor has been completed and sends, 
from the printer server via the netWork, the job number to the 
user Who has commanded the operation of the job in the 
second-bottom gap, Whereby a message such as “Printing is 
complete, discharged job number is XX” appears on the 
screen of the user’s personal computer (in this example, 
“XX” is 17 as shoWn in FIG. 4). The controller of the 
post-printing processor executing this process substantially 
serves as an identifying information transferring member. 

Upon receiving the job number notice, the user is 
informed that the job has completely been discharged. By 
learning this job number, the user can Walk up to the printer 
100 and easily locate and collect his/her job by referring to 
the job number displayed as shoWn in FIG. 4. 
The next job may be executed soon after the job number 

is given to the operator of the completely discharged job via 
the netWork. A number of subsequent jobs may be processed 
and completed thereafter, but the job number sent to the user 
does not change and every time a neW job is processed, the 
job numbers 14 on the job number display elements 13 are 
shifted, in a similar manner to a shift resister, to the 
immediately above display elements 13 synchronously With 
the elevation of the positions of the jobs. Thus, Whenever the 
user comes to the printer, the user’s job is held at the position 
assigned With the job number given to the user. 
When the user leaves his/her print job at the printer While 

subsequent jobs are executed, the job Will reach the top of 
the rotary coils 2 and deposited in the uncollected job box 
11. In this case, the user Will directly look for his/her job in 
the uncollected job box 11 since the job number given to the 
user no longer exists on the job number display elements 13. 

Since the post-printing processor of the present embodi 
ment distinctly tells the job number and the position of the 
job via the netWork to the user Who has ordered the print job, 
the user can easily locate his/her job at the printer 100 by 
?nding the job number display element 13 on the display 
panel 12 indicating the noti?ed job number. As a result, the 
user can easily collect his/her job. 

The job number is managed by the controller of the 
post-printing processor and given to the user via the con 
troller of the printer 100 in the operation of the above 
described embodiment. Alternatively, the job number may 
be managed by the controller of the printer 100 and given to 
the post-printing processor and the user. 
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The managed job numbers become useless in the uncol 
lected job box 11. In the embodiment shown in FIG. 4, the 
displayed job numbers are tWo-digit numbers. TWo-digit 
numbers suf?ciently serves as unique identifying informa 
tion even When a number of jobs are deposited in the 
uncollected job box 11. For example, the job numbers may 
be sequentially assigned from the minimum number “01” to 
the maximum tWo-digit number “99” and then returns to 
“01”, in Which case there is no overlapping is caused 
betWeen a job number of a job displayed on the job number 
display element 13 and a job number of a job deposited in 
the uncollected job box 11. Thus, the user can retain his/her 
unique identifying information Without overlapping With 
that of others. 

According to the above-described embodiment, the rota 
tion of the rotary coils 2 elevates every print job in a 
separated manner. Therefore, the post-printing processor 
does not require a particular mounting space other than a 
space for the printer 100. 

Since the discharged print jobs are held on the respective 
contact arcs of the rotary coils 2 at constant pitches, the print 
jobs can distinctly be separated and assigned With job 
numbers, Which are given to respective users Who have 
ordered the printing operations. Thus, the user can easily 
locate his/her job at the printer 100 based on the display of 
the job number display element 13. 

Thus, it is no longer necessary for the users to look 
through the printed pages to ?nd his/her job. 

Moreover, jobs of a plurality of users can be separated by 
providing the printer 100 With only one cassette, and there 
is no need of preparing sheet cassettes in longitudinal and 
transverse directions. Therefore, Waste of preparing tWo 
cassettes for paper of the same siZe, and frequent print 
suspension caused by a paper loW state of either cassette can 
be eliminated. 

The post-printing device only requires the four simple coil 
springs 2, the gears 3, 5, 15 and the motor 6 for driving the 
coil springs 2, the base frame 8 for assembling these 
members, and the controller for controlling these members. 
Thus, the production cost can be reduced, While signi?cant 
advantage can be obtained regarding the installation cost. 

The jobs are pitch-Wisely elevated by the full-turn of the 
rotary coils 2 after every single print job is completed and 
jobs reaching the top are automatically deposited in the 
uncollected job box 11. Thus, unlike the conventional sorter 
type devices, jobs that remain neglected for a While do not 
interfere With the printing operation of neW jobs. 

There is no need of sWitching among several sheet 
conveying paths, and the printer 100 only needs an electric 
interface for connecting With the post-printing processor and 
a discharger Whose height corresponds to the thickness of 
the gears, i.e., to the height of the bottommost gap of the 
rotary coils 2. 

In general, the printer 100 has a discharged stack capacity 
of about 250 sheets. Even When the post-printing processor 
is directly mounted on the discharged stack platform, the 
thickness of the gears of the post-printing processor does not 
exceed the thickness of 250 sheets. Since the post-printing 
processor can be directly mounted on a conventional printer, 
there is no need to bear costs relating to design alteration of 
the printer 100. As described above, the cost of the post 
printing processor itself can be loW. Thus, the post-printing 
processor can be combined With the printer 100 at an 
overWhelmingly loW cost for the users compared to conven 
tional sorters. 

Hereinafter, an another embodiment basically having the 
same structure as the above-described embodiment but 
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associated With a further devised job guidance technique 
Will be described With reference to FIGS. 5A and 5B. Instead 
of the display elements 13 (the print job holding result 
displaying member), this embodiment employs markings on 
the display panel 12 and liquid crystal display elements 17 
as an identifying information displaying member. 

FIG. 5A is a general vieW of the liquid crystal display 
elements 17 as an exemplary identifying information dis 
playing member. Each liquid crystal display element 17 
displays a user-noti?ed job number 14 in correspondence 
With a job position number 18. In this case, the display panel 
12 is not provided With job number display elements 13 
(FIG. 4), but With printed or carved numbers or the like as 
markings. In the case of FIG. 5A, job position numbers 18 
1, 2, 3, 4, 5, 6, . . . are formed as the markings from the 
bottommost position on the display panel shoWn in FIG. 4 
in place of the job number display elements 13. 
On the other hand, the job position numbers 18 shoWn in 

FIG. 5A may also be printed or carved, or the liquid crystal 
display elements 17 can be made larger to display the ?xed 
job position numbers 18 Within their display regions. 

The liquid crystal display elements 17 may be incorpo 
rated into the post-printing processor. Alternatively, a tWo 
roW sixteen-digit liquid crystal display element provided on 
the printer 100 may be utiliZed for cost doWn to display the 
liquid crystal display elements 17 by sWitching modes on an 
operation panel. 

In this case, the user Who has ordered a printing operation 
is noti?ed of the job number via the netWork as described 
above. First, the user Will look for the liquid crystal display 
element 17 indicating the given job number as shoWn in 
FIG. 5A (Which is incorporated into either the post-printing 
processor or the printer 100), and ?nd a job position number 
18 corresponding to the given job number. For example, if 
the given job number is “46”, the job position number 18 is 
“2” in the case of FIG. 5A. Next, the user Will refer to the 
display panel 12 to ?nd the printed or carved marking “2”, 
and collects his/her print job from the gap of the rotary coils 
2 corresponding to the position of this marking. 

The print data sent to the server via the netWork may 
include a user’s name. As shoWn in FIG. SE, a liquid crystal 
display element 20 may be provided on either the post 
printing processor or the printer 100 as an identifying 
information displaying member for displaying an user’s 
name 19 Who has ordered the job in correspondence With the 
job position number 18. In this case, it is not necessary to 
notify the job number to the user and may simply display a 
message “Printing is complete”. 
When the job is identi?ed by the user’s name, it is not 

necessary to inform the user of the job number along With 
the printing complete message, and thus this notifying 
process itself may be omitted. Since the user knoWs his/her 
oWn user’s name and knoWs When (s)he has ordered a 
printing operation, (s)he can Wait for a certain period of time 
and then Walk up to the printer 100 to ?nd his/her print job. 
This Would be advantageous in solving the netWork traf?c 
jam. 

Whether to display the job number or the user’s name can 
be determined depending upon affordability and conve 
nience of the users. The displaying manner is not limited as 
long as it distinctly tells the user the location of the job. 

For example, each job holding position may simply be 
provided With an LED lamp, so that the user can Walk up to 
the printer and enter the given job number by ten-key such 
as a membrane sWitch to turn on the LED lamp correspond 
ing to the position of the job of the entered job number. 
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In FIGS. 5A and 5B, some job numbers or some user’s 
names are missing. Asensor for detecting the presence of the 
job at each job holding position may be provided to add a 
function of turning off the job number displaying member or 
the display of the user’s name corresponding to the position 
of the removed job. This Would alloW the user to easily see 
the non-consecutive job locations occurring from removal of 
some jobs. 

As described above, by modifying the fashion of display 
ing the job numbers and utiliZing the operation panel of the 
printer 100 as the identifying information displaying mem 
ber (as the liquid crystal elements 17 or 20), the cost of the 
post-printing processor can greatly be reduced, earning a 
maximum cost performance that has never been realiZed. 

According to the embodiment described With reference to 
FIGS. 1 to 4, the jobs are separated from others by driving 
the rotary coils 2 to make a full-turn for each job to elevate 
the jobs for a pitch While stabling the fore-end of the 
discharged sheets With the stopper 10. According to this 
embodiment, the siZe of the sheets is limited to a single siZe. 

In order to solve such limitation of the paper siZe, a gate 
mechanism shoWn in FIG. 6 is further provided. 

FIG. 6 is a vieW shoWing a fore-end of a discharged sheet 
and the gate mechanism, Where the rotary coils 2 are not 
shoWn. First, the structure of the gate mechanism Will be 
described, folloWed by the operation thereof. 

First, the gate mechanism is provided With a plurality of 
separate regulating pieces 21 at heights corresponding to 
every job holding positions of the rotary coils 2 (not shoWn). 
The regulating pieces 21 are supported by an endless Wire 22 
(or a belt, etc.) betWeen upper and loWer pulleys 23 to travel 
from the bottommost discharge position to the top job 
holding position of the coils 2 (not shoWn) in correspon 
dence With the rotation of the coils 2 upon completion of 
each print job. The endless Wire 22 and the pulleys 23 
partially constitute a regulating piece driving member. 

Each of the regulating pieces 21 supported betWeen the 
upper and loWer pulleys 23 is provided With a mechanism (a 
regulating piece positioning member) (not shoWn in detail) 
Which can support the regulating piece 21 in an upright state 
extending along the Width of the discharged sheet (X state in 
FIG. 6) and in a set back state extending along the discharg 
ing direction of the sheet (Y state in FIG. 6). The states of 
the regulating pieces 21 are set by using an actuator such as 
a solenoid (not shoWn) at the bottommost discharge position. 
Upon passing the top job holding position, the regulating 
piece 21 returns back to the set back state to extend along the 
sheet discharging direction. 

The regulating pieces 21, the regulating piece positioning 
members and the regulating piece driving member are also 
arranged at the opposite side With respect to the transverse 
direction of the discharged sheets. These members also 
move synchronously With the rotation of the coils 2 for each 
job. The regulating pieces 21 can be circulated by the motor 
6 for rotating the coils 2. 
The post-printing processor con?gured as described 

above does not limit the siZe of the discharged sheets. For 
example, the controller of the printer 100 may inform the 
post-printing processor the siZe of the sheet to be discharged 
next, Whereby the state of the regulating piece 21 is adjusted 
by the regulating piece positioning member including the 
actuator such as a solenoid (not shoWn) at the bottommost 
discharging position. When A4-siZed sheets are to be 
discharged, the regulating piece 21 is set to the upright state 
(X state in FIG. 6) to hold the fore-end of the discharged 
sheets. When A3-siZed sheets are to be discharged, the 
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regulating piece 21 is set to the set back state (Y state in FIG. 
6) so that a part of the sheet may be held beyond the 
regulating piece 21. The fore-end of the A3-siZed sheet held 
beyond the regulating piece 21 may be stabled, for example, 
by the stopper 10 as shoWn in FIG. 1 or 2. 

Thus, the post-printing processor can fully enjoy the 
functions of the printer 100 Without limiting the discharged 
sheets to A4-siZed paper. 

Even When A4- and A3-siZed jobs are randomly 
discharged, each job is completely separated from other jobs 
at different pitch levels of the rotary coils 2, and the 
back-ends of every job are uniformly aligned since the 
fore-ends of each job are properly arranged by the regulating 
operation With the regulating pieces 21. Therefore, either 
A4- or A3-siZed job can easily be removed from the front of 
the printer 100, solving the conventional problem of an 
A3-siZed job hiding an underlying job. 

According to the embodiment described With reference to 
FIGS. 1 and 2, the pitches of the spiral rotary coils 2 are 
equal through a Whole length. Alternatively, the pitch at the 
discharged sheet receiving position (i.e., the pitch next to the 
sheet-discharging port) may be made Wider than the pitches 
at higher job holding positions. 
By employing this structure, the sheets are effectively 

prevented from being stuck and can smoothly be sent from 
the printer 100 to the post-printing processor. Since a 
discharged print job is elevated to a sufficiently higher 
position after a full-turn of the rotary coils 2, a problem of 
undesirable interference With the top cover of the printer 100 
upon removing the print job can be avoided. 

Strictly speaking of the above-described case Where a 
speci?c pitch differs from other pitches, When the regulating 
pieces 21 travel upWard synchronously With the elevation of 
the jobs as shoWn in FIG. 6, the positional relationship 
betWeen the job holding positions of the rotary coils 2 and 
the regulating pieces 21 may be disordered. HoWever, this 
can be dealt With by designing the Width of the regulation 
pieces 21 larger. 

The full-turn of the rotary coils 2 per job is not limited to 
a single full-turn and tWo or more full-turns may be made 
per job so that the job holding positions are arranged at 
intervals of tWo or more pitches. 

According to the embodiment shoWn in FIGS. 1 and 2, a 
job left by the user is elevated to the top of the post-printing 
processor and forced to fall in the uncollected job box 11. 
Alternatively, jobs 207 left by the users can be accumulated 
at the top of the post-printing processor as shoWn in FIGS. 
7 and 8 by surrounding the jobs 207 With top-end job support 
frame 24 and top-end side guides 25 Which moves up and 
doWn according to the movement of the rotary coils 2. 

The top-end side guides 25 are plates slidable in up and 
doWn directions inside the top-end job support frame 24, 
Which move up by being pushed up by the underlying rotary 
coils 2 and come doWn by their oWn Weights. 

Alternatively, a coil supporting belt 26 shoWn in FIG. 7 or 
coil supporting screWs 27 shoWn in FIG. 8 may be provided 
on both sides of the rotary coils 2 to rotate With the rotation 
of the rotary coils 2, thereby reinforcing and preventing the 
Whole rotary coils 2 from deforming by the Weight of the 
jobs. 

Furthermore, a Weight limiting sensor for detecting the 
Weight put on the coil gears 3 may be provided to prohibit 
driving of the motor 6 When the Weight put on the coil gears 
3 exceeds a predetermined Weight. Alternatively, the top-end 
job support frame 24 may be provided With a sensor for 








